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TNI-T fF. CLAIMS 
Please amend daims 1, 3, 5 and 6 as follows: 

1. (CURRENTLY AMENDED) A tunable laser source comptismg 

a widely ™ble semiconductor laser comprised of an aa«.e re^n on top of a diick, low 

bandgap, <^-n ,V-c»tnmon waveguide layer, wherein both dre waveguide layer and the active «gion 

axe fabricated between a p-doped region and an n-doped region; and 

an clectxo^bsorprion modulator integrated into die semiconductor laser, wherein die 

ekctro-absorpdon modulator shares dxe waveguide kyet with die semicondtictor laaer. 



2. (ORIGINAL) The tunable laser source of claim 1. wherein die semiconductor laser 
includes a sampled grating back min:ox, a phase control sccrion. a gain section, and a sampled grating 
£cont mirror. 

3. (CURRENTLY AMENDED) The tunable laser source of claim 2, wherein die wawegaidft 
layer in a single common waveguide layer k used for the sampled grating back mirror, phase control 
section, gain section, sampled grating ftont mirror, and modulator. 

4. (ORIGINAL) The tunable laser source of claim 1, wherein die waveguide layer is 
designed to provide high index tuning efEciency in die laser and good reverse bias extinction in die 
modulator. 

5. (CURRENTLY AMENDED) The mnable laser source of claim 1. wherein die waveguide 
Igje is a buried hererostmcture waveguide diat includes offset multiple quantum wells (MQW) diat 
provide the laser's output 

6. (CURRENTLY AMENDED) The tunable laser source of claim 1 , wherein die waveguide 
1^ is aridge waveguide diat includes of&et multiple quantum wells (MQW) diat provide die 
laser's output 
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7. (ORIGINAL) The tunable W source of daim 1, wheiein die waveguide layer includes : 
blocking junction that blocks kterd current leakage in the kser and reduces parasitic junction 
capadtance of the modulator. 

8. (ORIGINAL) The tunable laser source of claim 1, wherein the semiconductor laser is 
rapidly tuned over a wide wavelength range by proper adjustment of control currents for the 



mirrois. 



9. (WTTHDRAWN) A method for febiicating a nmable laser with an integfaicd modulator, 
comprisiag: 

(a) performing a first growth step, wherein a bufier kyet. a waveguide layer, a stop etch layer, 
an active region, and a terminating layer are grown on a semiconductor wafe^ 

(b) patterning and etching the terminating layer and active region down to die stop-etch 
layer, everywhere except in a gain section of the laser; 

(c) patterning and etching of one or mote sets of periodically sampled gratings in one or 

more mirror sections of the laser; 

(d) performing a second growtt step that completes a vertical structure growth of the 
terminating layer and a contact layer beneadi one or more contacts of the laser; 

(e) isolating sections of die laser from one another, and bet«reen the modulator and the laser; 
(£) patterning the contacts of the laser, removing die contact layer therebetween by etching, 

and metalizing tie contacts; 

® patterning and etching a ridge waveguide stripe down to eidaer the active region or the 

waveguide layer and; 

(h) cleaving the device out of die wafer, and dien applying an antireflecrive coating on at 
least one end of die device. 

10. (WnHDRAWN) The mediod of claim 9, wherein the laser includes a sampled guring 
back mirror, a phase control section, a gain section, and a sampled grating &ont mirror. 

11. (WITHDRAWN) The method of claim 9, wherein die waveguide layer is a single 
common waveguide layer used for the sampled grating back mirror, phase control section, gain 
section, sampled grating &ont mirror, and modulator. 
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12 (WITHDRA\«T^TlaeiMttodofddm9.whetdnthe.<«.v^ek^^ 

provide high index tnrdng efficiency in dxe laser and good reverse bias ^crion in Ac mod^tor. 

13 (WITHDRAWN) The meAod of daim 9, wherein the waveguide is a buried 
hete^ostructute waveguide that includes offset multiple quantum weUs (MCm the 
laser's output 

14. (WITHDRAWN) The method of daim9,whej«n the wav^deisaridgewaveg^ 
that includes offset Wtipk quantum wells (MQW) tbit provide the Ws output. 

1 5. (WITHDRAWN) The tnethod of claim 9, wherein the waveguide layer includes one or 
more blocking junctions that blocks lateral current leakage in the kser and reduces parasitic junction 
capacitance of the modulator. 

16. (WrrHDRAWN) The method of claim 9. wherein the kser is rapidly tunable over a 
wide wavelength range by proper adjustment of control cuirenK for its mirrors. 

17. (WITHDRAWN) An artide of manufacture comprising a tunable laser with integrated 
optical moduktot &bricated according to the method of daim 9. 

18. (WITHDRAWN) A method for fabricating a omablc laser with an integrated moduktor. 
comprising: 

(a) perfbiming a first gtovrth step, wherein a buffer layer, a wav(^de layer, a stop etdi layer, 
an acrive le^on. and a cladding layer are grown on a semiconductor wafer; 

(b) patterning and selectively etdiing off of the cladding layer and active region down to die 
stop-etch layei; everywhere except in a gain section; 

(c) patterning and etching of one or more sets of periodically sampled gratings in one or 

more mirror sections of the laser; 

(d) performing a second g^owdi step, wherein an additional growth of the dadding layer is 
grown to cover one or more periodically sampled gtarings in the mirror sections; 
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(e) pattetning and etching a buried ridge waveguide smp^ whettin Ac weguide stdp i$ 
etched latctally to beneath the waveguide layer, 

(f) perfomiiflg a third gcowdi step that completes a vertical structure growth of the 
terminating layer and a coniaa layer beoeath one or mote contacts of die laser; 

(g) isolating sections of the laser from one aflodier. and bet«reen the modulator and the laser, 

(h) patterning the contacts of the laser, removiog the contact layer therebetween by etching, 

and metalizing the contacts; 

© cleaving the device out of die wafer, and then applying antireflective coatings on at least 

one end of the device. 

19. (WITHDRAWN) The mediod of claim 18, whetcin the laser includes a sampled grating 
back mirror, a phase control section, a gain section, and a sampled grating feom mirror. 

20. (WITHDRAWN) The method of claim 18, wherein the waveguide layer is a single 
common waveguide layer used for the sampled grating back mirror, phase conrtol secdon, gain 
section, sampled grating fcoot mirror, and modulator. 

21. (WITHDRAWN) The method of daim 18, wherein the waveguide layer is designed to 
provide high index nming ef&dency in the laser and good reverse bias cxtincti,on in the modulacor. 

22. (WITHDRAWN) The mediod of claim 18, wherein die waveguide is a buried 
hetetostmcturc xsravegdde that includes ofi&et multiple quanwm wdls (MQW) diat provide the 
laser's output. 

23. (WITHDRAWN) The metliod of claim 1 8, wherein the waveguide is a ridge waveguide 
that includes offset muhiple quantum weUs (MQW) diat provide the laser' s output 

24. (WITHDRAWN) The method of claim 18. wherein die waveguide layer includes one or 
mote blocking junctions diat blocks lateral current leakage in die laser and reduces parasitic junction 
capacitance of die modulator. 
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25. (WTIHDRAWN) The method of daim 18. wherein the laser is rapidly tunable over a 
Tvide wavelength tange by proper adjustm nt of coattol cutients for it$ mirrors. 

26. (WITHDRAWN) An arride of manufacture comprising a tunable laser with integrated 
optical modulator fabricated according to the method of claim 18. 



G&C 30794.61-US-WO 

PAGE 9/12'RCVDAT6/1(ll20045:32:16ll [Eastern Daylight Titne]*SVR:USPTO^ 



